Design and synthesis of selective and blood-brain barrier-permeable hydroxamate-based gelatinase inhibitors.
Matrix metalloproteinases (MMPs), a family of zinc-containing endopeptidases involved in the degradation of the extracellular matrix, make a major contribution to the progression of a vast number of diseases, such cancer or epilepsy. Although several MMP inhibitors (MMPi) have been developed to date for the treatment of cancer, they have all failed in clinical trials due to lack of efficacy and, most importantly, the presence of severe side effects. The latter can be explained by their lack of selectivity of these inhibitors. In this regard, MMPs' family members have a high structural homology, which challenge the development of selective inhibitors for a specific MMP. Here, we have used in silico calculations and in vitro data to design MMPi that selectively target gelatinases (MMP-2 and MMP-9) and have the capacity to cross the blood-brain barrier. Following this approach, we obtained compound 40 that shows high proteolytic stability and low cytotoxicity. This compound may be of particular interest for the treatment of central nervous diseases such epilepsy or Alzheimer's disease, where gelatinase activity is increased. Our data show the specificity of compound 40 for recombinant MMP-9 and MMP-2 and endogenous MMP-9 from rat hippocampal cell cultures, and reveals its permeability across the blood-brain barrier in vivo.